Abstract: This article explored mineral resources and their relation to structural settings in the Central Eastern Desert (CED) of Egypt. Integration of remote sensing (RS) with aeromagnetic (AMG) data was conducted to generate a mineral predictive map. Several image transformation and enhancement techniques were performed to Landsat Operational Land Imager (OLI) and Shuttle Radar Topography Mission (SRTM) data. Using band ratios and oriented principal component analysis (PCA) on OLI data allowed delineating hydrothermal alteration zones (HAZs) and highlighted structural discontinuity. Moreover, processing of the AMG using Standard Euler deconvolution and residual magnetic anomalies successfully revealed the subsurface structural features. Zones of hydrothermal alteration and surface/subsurface geologic structural density maps were combined through GIS technique. The results showed a mineral predictive map that ranked from very low to very high probability. Field validation allowed verifying the prepared map and revealed several mineralized sites including talc, talc-schist, gold mines and quartz veins associated with hematite.
Introduction
Remote sensing technique commonly applied in re- Ratio images were performed for enhancing the spectral variations among the bands. This approach has been used in remote sensing to mark the spectral differences (Goetz et al., 1983) , to map lithology and HAZs (e.g. Segal, NW trending related to left-lateral faults, and some lithologic contacts related to faulting. They related these features to the Najd fault systems and were not the results of obduction/accretion tectonics.
The main aim of the present study is to explore the optimum area of mineral resources based on combining surface/subsurface structural elements and zones of hydrothermal processes. So as to accomplish this objective the HAZs and areas of structural complexity will be delineated using SRTM, OLI and aeromagnetic data. Field and metalogenic data will validate the mineral predictive map.
Study area
The study area is situated in the eastern part of the The study area occupied by Precambrian basement complex and Phanerozoic sedimentary rocks (Said, 1962 (Said, & 1990 (Gass, 1977 , Kröner, 1985 . These assemblages then, deformed and intruded by granitic masses of Syn-Late-and Post-tectonic during the Pan-African Orogeny.
Data used and methods
The available datasets such as a geological map, airborne total magnetic field survey, remote sensing, and field data were integrated in the present study using dif- 
Remote sensing data
In this article we utilized OLI data was launched on 
Aeromagnetic data
The utilize AMG data were compiled from the sur- 
Results and discussion

Optical remote Sensing data
Utilizing Landsat data allowed highlighting areas of Therefore, the PC4 was negated to display the iron-rich minerals in bright pixels.
In order to highlight areas of OH-bearing minerals, bands of 2, 5, 6, and 7 of Landsat-8 (image H) were used (El Khidir and Babikir, 2013; Eldosouky, 2017).
The results displayed that PC3, there is a contrast between eigenvector loading from band 6 (-0.66) and band 7 (0.59). Therefore, the darkest pixels represent the OH-bearing minerals. After negation of the PC3, the hydrothermal altered areas appear in bright tone. In order to generate Crosta's alteration image (Figure 3c) , the F, H+F, H images are displayed in R, G, and 
2 Radar remote sensing for lineament extraction
Analysis of SRTM DEM ( 
Residual magnetic anomalies
In 
Euler deconvolution
The Euler deconvolution method was performed using the RTP grid with structural indexes of (0) The lineaments that were deduced from aeromagnetic data are compiled from RS to produce an integrated lineament map (Figure 7a ) which represents the major surface and sub-surface structures (faults/fractures).
Lineaments derived from aeromagnetic data
Analysis of lineament of both RS and AMG data revealing that the NW-SE and NE-SW lineaments are predominant trends in the present study. The extracted lineaments from these data were interpreted to density map (Figure 7b) . This map revealed a high density of fracture/fault zones around Umm Had, Duwi area, Wadi Kareim, and in the middle section of the study area. Moreover, the density map reveals a predominant NW-SE trend that intersects by the NE-SW trend.
The detected linear trends have played a major role in controlling the geodynamic evolution of the study area.
Also it is shown that there are several strike slip faults were detected in NE-SW and NW-SE directions that have sub-surface continuation (Figure 6a, Figure 6b ). 
Integrated maps for predicting areas of mineral resources
The method of combining several data in a geospatial analysis technique is significant in mineral potential mapping (Rigol-Sanehez et al., 2003) . To determine the probable area of mineral resources in the form of weighted map, an integrated approach has been adopted for characterizing the areas of mineral occurrences (Woldai et al., 2006) . These data were adapted in raster to allow comparing and integrating peer-pixels in the image array. In this section, the lineaments and alternation zones that generated from RS and AMG data are Applying a spatial dimension of these factors using geographic information system (GIS) could be a useful tool to find the suitable location for new mineral prospect.
Find the high lineament density area by applying spatial analysis technique allowed detecting the most area of fracture/fault zones. Such areas represent the favorable sites for mineral occurrences; therefore, we classified the lineament density map into several classes, the highest class represents in red color; however, the lower represents in light magneta (Figure 7b) .
The high areas of alteration appear with a red color, followed by magenta, cyan, and yellow colors. In order to achieve the optimal result, we combined the altered areas which obtained from multi-sources and the lineament density map. The results revealed that the most suitable areas predicted by GIS tool are consistent with areas of high alteration and high lineament density.
Moreover, these areas displaying good correlation with the well-known area of the existing mines (Figure 8 ).
These combined data from remote sensing including lineaments and alteration zones (Figure 3g, Figure 7b) can be employed in predicting areas of probable mineral resources. 
Mineral predictive map
The collected data were digitally superimposed in a GIS and combined using spatial analysis techniques. The final map after combining lineaments (from aeromagnetic data, and remote sensing) magnetic residual anomalies, and HAZs allowed delineating the probable sites of mineral resources. This map was distinguished into five zones include very high, high, moderate, low, and very low areas of mineral occurrences. Overlay the existing sites of mineralization on the final map revealed that talc, cassiterite, gold, and copper/lead mineralization displayed positive correlation with areas of very high to high favorability with areas of very high to high favorability (Figure 8) . However, some mineralizations are difficult to be predicted that aren't correlated with lineaments or alteration zones such as phosphorites.
Field validation
In order to validate the extracted lineaments, pre- 
Conclusions
The study area is located west of the Quseir city, Red Sea, Egypt. Integration of RS and AMG data allowed detecting structural discontinuity and HAZs in the present study area. Image transformation techniques including band ratios and PCA were performed to Landsat OLI to reveal area of HAZs. The resulting image was discriminated into five zones characterizing the degree of the alteration. SRTM data was used to extract lineaments.
Subsurface lineaments were delineated using the AMG data using several tools. In order to maximize area of probable mineral resources, HAZs and lineament density were combined to prepare mineral prospect map. Field validation allowed verifying the prepared map and revealed several mineralized zones including talc, gold mines and quartz veins-bearing hematite. 
